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(Calbiochem, La Jolla, USA). Lymphocytes were collected after centrifugation at 400 g for 20 min through a Ficoll-Urovison gradient (sp.gr.t. 1077) and washed three times in Hanks balanced salt solution (Eurobio, Labtek, Paris). Cells were resuspended at a concentration of 2 x 10 6 ml"' in TC 199 medium buffered with Hepes and 7% bicarbonate (Eurobio, Labtek, Paris), supplemented with 1% 1-glutamine, penicillin 100 i .u. ml ~!, streptomycin 100ugml~ ' and 20% heat-inactivated autologous plasma. Cultures were performed in microtitre plates with U -bottomed wells (Linbro, Hamden, USA). One hundred microlitre of the cell suspension was added to each well with 100 ulitre of solution containing TC 199 (control cultures), phytohaemagglutinin 100 ug ml"' (PHA, Wellcome), concanavalin A lOOiigml' 1 (Con A, Pharmacia AB, Upsala) or pokeweed mitogen (PWM, Grand Island Biological Co., New York) diluted 1 : 20. The same batches of mitogens were used for the entire study. Cultures were performed in triplicate and plates incubated at 37 °C in a humidified atmosphere for 55 h. Methyl-3 H-thymidine 0.5 uCi (specific activity 2 CimmoP 1 , Amersham, © Macmillan Publishers Ltd 1980 Lymphocyte response to non-specific mitogens, T and B lymphocyte counts and cutaneous delayed hypersensitivity to antigens, have been found to decrease to a variable extent in the first few days following surgery (Cullen and Van Belle, 1975; Slade et al., 1975; Miller et al., 1976; Roth et al., 1976; Tarpley et al., 1977; Sochat, Miller and Snyder, 1979) . Surgical stress and anaesthetic drugs have been suggested as likely factors in postoperative immunosuppression (Bruce and "Wingard, 1971; Howard and Simmons, 1974; Roth et al., 1976; Tarpley et al., 1977; Sochat, Miller and Snyder, 1979; Walton, 1979) . In a previous study, the in vitro lymphocyte blastogenic response was found to decrease slightly during the 3 days preceding surgery (Adami et al., 1980 ). An impending operation is a stressing condition and may be a possible cause. However, such an effect might be a result of phenobarbitone, usually given to our patients as hypnotic. This study was undertaken since the few published reports do not agree on the immunosuppressive action of barbiturates (Park and Brody, 1971; Gabourel, Davies and Rittenberg, 1977) . England) were added to each well. Seventeen hours later, cultures were harvested on to glass fibre filters with a semiautomatic device (Sacrificator, Labtek). Filters were added to 2.5 ml of scintillation fluid and counted in an LKB scintillation spectrometer. Blastogenic response was expressed as counts per min (c.p.m.). Our normal laboratory ranges are: 29 000-56 000; 14 000-33 000 and 7000-31 000 c.p.m. respectively for PHA, Con A and PWM stimulation.
Gas-liquid chromatography was used for measurement of serum phenobarbitone concentration (Kupferberg, 1970) .
Analysis of variance was performed between c.p.m. values and between serum barbiturate concentrations at the times sampled.
RESULTS

Serum barbiturate concentrations.
Values at -12, 2, 12 and 36 h were, respectively: 0, 1.95 ± 0.53 ug ml" 1 , 1.96 ±0.39 ug ml" 1 and 2.01 + 0.66 ug ml"
1 . There was no significant difference between 2, 12 and 36 h. values of all subjects were in the normal range for the three mitogens. From -12 to 12 h, c.p.m. decreased, but not significantly. Significant decreases in c.p.m. were found between -12 and 36 h and between 12 h and 36 h (P<0.01 for all mitogens tested). Mean c.p.m. percent decreases at 36 h showed no differences between mitogens.
DISCUSSION
Oral administration of a single dose of phenobarbitone 1.5 mgkg" 1 resulted in serum concentrations of about 2 ug ml ~'. This value was achieved 2 h after drug intake and maintained 36 h, so that the serum concentration of phenobarbitone was assumed to be constant for the period of study (Buchtal and Svensmark, 1971) . Mean lymphocyte blastogenic response to three different mitogens (PHA, Con A and PWM) was reduced in the presence of barbiturate compared with control values, the effect increasing with time. However, the mean decrease was significant only at 36 h. The changes were the same with the different mitogens used.
Our data suggest that phenobarbitone has an immunosuppressive action and this can follow a single oral hypnotic dose which results in low serum drug concentrations compared with values required for control of epilepsy (Svensmark and Buchtal, 1963) . However, the serum concentrations achieved in this study are similar to that used in lymphocyte cultures by Park and Brody (1971) which was associated with a significant decrease in DNA synthesis under PHA. stimulation.
There is a latency of 12 h or more in the in vivo appearance of phenobarbitone immunosuppression. This delay may represent the time required to inhibit the biosynthetic pathway leading to DNA synthesis (Park and Brody, 1971) . Immunosuppression observed before operation in surgical patients (Adami et al., 1980) can be attributed to phenobarbitone only in the few patients receiving this hypnotic two or three nights before surgery.
